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DETAILED ACTION 

1 . This action is in response to applicant's election of December 1 0, 2004. 

Election/Restrictions 

2. The examiner wishes to acknowledge the applicant's election of Claims 1-12 
without traverse. 

Claim Rejections - 35 USC § 102 

m 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 8 and 9 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Jang et al. (US 6,599,847). 

In regards to Claims 1 and 9, Jang et al. teaches (Figure 1 - 3, columns 9, 10, 
lines 20 - 65) a method for forming an interlayer insulation film for multilayer 
interconnect of a semiconductor integrated circuit, comprising the steps of: forming a 
first insulation film (26) on a substrate by plasma CVD using a first source gas 

« 

comprising a silicon-containing hydrocarbon gas (TEOS); and continuously forming a 
second insulation (28) film on the first insulation film at a thickness less than the first 
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insulation film in situ by plasma CVD using a second source gas comprising a silicon- 
containing hydrocarbon gas and an oxidizing gas (TEOS and an oxidant flow gas) and 
subjecting the second insulation film (28) to polishing (planarization) for forming a 
subsequent layer thereon. 

In regards to Claim 8, Jang et al. teaches (column 9, lines 51 -65) ozone as an 
oxidant. 

Allowable Subject Matter 

4. Claims 2-7 and 10 - 12 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject 
matter. 

The prior art does not teach or suggest in combination with the other claimed 
limitations, that the first insulation has a hardness of less than 6 GPa and the second 
insulation film has a hardness of no less than 6 Gpa; wherein the first source gas further 
comprises an oxidizing gas having a flow rate which is less than 1.0 times that of the 
silicon containing hydrocarbon gas; wherein the oxidizing gas in the second source gas 
has a flow rate which is more than 1 .0 times that of the silicon containing hydrocarbon 
gas; wherein the silicon-containing hydrocarbon in the second source gas has the 
formula SiaOa-1R2a-b+2(OCnH2n+l)b, where a is an integer of 1 - 3, b is an integer of 
0 - 2, n is an integer of 1 - 3, and R is C1-6 hydrocarbon attached to the Si; wherein the 
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silicon containing hydrocarbon is dimethyl-dimethoxysilane; ;wherein the first source 
gas further comprises no oxidizing gas; wherein the second insulation film is composed 
of multiple layers having different oxygen contents; and forming via holes and/or 
trenches in the first and second insulation films, and filling the holes and/or trenches 
with copper for interconnect, wherein the polishing conducted thereafter is a chemical 
mechanical polishing (CMP). 

Conclusion 

6. Pangrle et al. (US 6,713,382) teaches a vapor treatment for repairing damage of 

* 

low-k dielectrics. 

Li (US 6,602,779) teaches a method for forming low dielectric constant damascene 
structures. 

Chen et al. (US 6,706,637) teaches a dual damascene aperature formation method. 
Bolteux et al. (US 6,762,127) teaches an etch process for dielectric materials. 
Yosahitaka et al. (US 6,764,939) teaches a semiconductor device and method of 
making. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William C. Vesperman whose telephone number is 571- 
272-1701 . The examiner can normally be reached on Mon. - Fri., 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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